5U ( / 



(I2)*$i*ta ii & stole Sr5 1\ x to ffl £ m 



(43) BRttM B 
2004 *f 3 ft 25 H (25.03.2004) 




Bl^dPCT/PTO 09 MAR 2005 



PCT 



do) m&'jkmm^ 
WO 2004/024934 Al 



(5i) mv&mfftm 1 : cup 4i/oo,co7c 227/30 

227/20, 229/28, 269/06, 271/22, 233/47 



(21) B&tbJg3£#: 



(22) BRttiiMB: 



(25) m&tiiMnmm: 

(26) mmamnms: 



PCT/JP2003/011390 



2003 *9fl5 0 (05.09.2003) 



H*S§ 



(30) gjfett^-*: 

*#BS2002-262788 2002 $9fl9B (09.09.2002) JP 

(71) mmA(*m$tii<±x<Dfi&mizr>is-c): a*itm 

(NIPPON KAYAKU KABUSHIKI KAISHA) 
[JP/JP]; T 102-8172 ^ttfflB S±l-T| 

11 *2f Tokyo (JP). lil*R— (YAMAMOTO,Ken- 
ichl) [JP/JP]; T330-0835 «3E* * Ufcgcm ft 
SBJ 2-3 3 6-4 1 8 Saitama (JP). 

(72) f||B#; t$£V 

(75) nm%/tnm\ (*si=ol>t©^>: jamraia 

.SgKEO.TakayoshD [JP/JP]; =f 332-0011 «fS!l JIlDfli 
Tcffl 2-1 5-2-5 0 4 Saitama (JP). 



(74) ftSA: feffi jg£ (SAEKI,Norio); T 103-0027 MMU 
+*E0*fi=TI1 5#2#iSfiejU9PgTokyo 

(JP). 

(81) (Upty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DB, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) Jf S@ (&&): ARIPO (GH, GM, KE, LS, MW, MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3.— =y ->T*#S (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ v /^#f* 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI t#§t (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



<J (54 > Title: PROCESS FOR PRODUCING OPTICALLY ACTIVE ERYTHRO 3 -C YCLOHEX YLSERJNES 
J* (54) &IE<B€«v: «qftStt-x U XP-3-i/^7 P/N+ix;Hz ij 

fK| R (57) Afe stract: A process which comprises asymmetrically hydrolyzing an N-acylated 

O HN^ 1 DL-erythro 3-substituted serine represented by the following general formula (1): (1) 

^ 1 (wherein Rj represents C X . 1Q alkanoyl, benzoyl, Q. 5 alkanoyl substituted by halogeno, or 

O R * V^^V, benzoyl substituted by halogeno; and R 2 means phenyl or cyclohexyl) with L-aminoa- 

O COOH cylase or D-aminoacylase to obtain an N-acylated D-erythro 3-substituted serine in an 

<S I (1) unreacted form or a hydrolyzed D-erythro 3-substituted serine, respectively. The D-ery- 

0*ro compounds are useful as an intermediate for medicines, e.g., a drug known to be 
useful as, e.g., an anti-HIV drug (WO 01/40227). 

mm*] 



WO 2004/024934 Al 



«ll«MIMMIIMi«Bi"iniMini 



(57) 



HN 



(1) 



COOH 



OH 



/4 0 2 2 7) •©*W#tLx*«T*«. ° 01 



WO 2004/024934 

PCT/JP2003/011390 



-fc**Db*lTV>**H (WOO 1/4 0 2 2 7) W „ D - X1J , 
. em. Sec.) 1 9 5 3*, 7 5i, p3417Ml 9 5 3^ 7 5# p 
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3. 3 6 3 1 -3 64 6). L-*0 >«taJHWfc LfcjttfJ^Hfc^ 
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UjT->T)lF7—> t?£fflV>T, D#:3 -S^n^v^-feU >$^tL- 
X k t/x 'J x n - 3 - n A,^^vt 'J > 1 1, L-7nxi/t 

Z> (W0 6- 1 2 5 7 8 7). b^b^C, N-Xv^-D^fcteL-X 

*^§g#e>«> ^ft-iuxD-3-^D^i/M>j>^#5^ 
■feu xD^-rnfr— ^*mRmzto7kftmT%mt]&m'r%L$ziz\zr>-T5. 

S7zs 7 £ £ <h£ji^/cL, «0-7v';i/-DL-lUXn- 

3-^a:n;p-feU>^ffi$ii:, V^ftl^— ^^JP7K^TS £ £ fC <J; D , S 
W£T37fr^£t£-x U X n - 3 - 7i-JH: U >£i«^/^i«^?£&-e 

( 1 ) —185*; ( 1 ) : 
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OH 



(2) r p r 2 ^ (i) tmcM^mto) 

TS$tl5 N - 7^^ - D - X U X D - 3 -lit U >OgI^& . 

(2) 75:^bi o<Dr;i/^7/-f ^>\Ar;i'£, ad 

(3) R,^^l^:Ub5©T;V^/-r;VST^^^ (1) !3^©®3t^ 

(4) R^^T-k^l/STS^tiT^ (3) IBm©^5i^, 

(5) -«5£ (1) 
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COOH 



(1) 



OH 



D-i'Jxn-3 - fi^ir U > SriliR m \z toTkfrffi-? zmti&^TZD-m 



(6) r>-;vs^> mp^i&^li o©y;i/#/-r;i^ ^>y-f;i/^ a 
d >m^ iz j: d «gi £ n^m^ i & u 5 © r / -r w\ b y > 

(7) R^^m^i^^LsoT^y-r^Ta&^ttr^ (5) ism©M^ 

(8) R.^T-fe^ST^^t&Ji (7) \zmm<Dmm-jj&, 

o) m« (i) (4) ®^rnfr-m\z^nommjjm-cmt>fttzT 

IB^ (C) : 




OH 
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(5£ (Of, R,ttT^;«*«-r.) 

T^$tl^N-Ti/;i'-D-X'J7.P- 3 -7x~Jl/t'J Ov^A-# 
-#>fc«kt)»»7K*«7CbTTIB^ (D) : 




« (D) tf, R t teu 5£ (C) £rai2fti*£3*T.) 
T^^tiS N - 7 5/^- D - x U 7 n - 3 - n A^>/jI/t U >tU 
teJtBsi; (d) &ira*##f 5H£*«M»£-r5, TiesS (e) : 




OH 
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(10) ft* (5) fcn L ( 8) OV^ft*-9rteB«©^ tt7?# 
5£ (G) : 




COOH 



(G) 



OH 



T t r > * d ~ x u * ° - 3 - y ^ * - *^**** 

-hfciDBocfljUTTBS (H) : 




HN 



GO 



COOH 



OH 



Sr#^<hT§, TlB^ (F) : 
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OH 



(1 1) TIBS; (D) ' : 




OH 



T/T$n§N-7t^-D -I "J X D - 3 D^j/M U X 

^^fc^ViTfflV^n^tlflB— UStA (1) ©N-7-^-DL-XiJxn 
i^-rT^^ (J. Am. Chera. Soc.) 1 9 5 3^, 7 5i, p 2 3 8., 
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1 9 5 3^, 7 5i, p8 9. fcBtt©^rftfcqH:T#« C^ffi**. 
*»WT?«^6n*N-T^-D*fcttL-xU^a-3-«-feU>© 

— tftt, ~« (1) T**n*N-r'>;W*©D#*«:ttL#:©, V>m# 

-^oN-75/;i^ft«^»K:jo*^t-s«A*#T«t)©T*ntf4#te:tt 
^ sr^-at LTit-®tt (i) Tg$n§N-7^»LMi^ 

(1) ^**n*N-T5/;i^©D#©N-T5/;i^fta^WfcJP*4H)rr* 
fcWTS t> ©TfcnfcTttlcftllBfc < ^oipj t bTte#&Hg 

6 0-3 1 4 7 7^Bt©D-7$/7'>5-^ «fc Di¥L< ttS^a.- 

X (pseudomonas aminovorans) NCIB 9039. ^o.— H^E^-T, 

x (p.sp.) mmxmis&m mhm&<DD--T§s75s?--i* j &&£W7 - 

8 3 7 1 lB«0D-73y7^-ft J:D»b<tty^*U^x • 5*X 
««« 9413 *)**©D-T5/T^— Stl*. *»WT?fflV^6 

m<Dm^mm^mmti^w-rmmmm, m§-®wft^%mm?z c tare 

fcU HMJtSWfflT?#« < fc5fcJpxUfc«b©T?, l^mtMMttttl, 

tMB-*a (i), (2) R^wea: (ck (d) ic**t, r.wu 7« 

mm*** x MT^ j; 5 &g7?& oTti^. 0 * V V j 7 
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;V2k ^ntf^-n;i/3£,. i-^iuvak n-^>^/-f i-^>^y-r;v 

— jKS; (1) T^n5N-7->JV-DL-xU^O-3-lljfttU>©L" 

7$; 7^7-^^-75 y t->^— feiCcfc^^in7jc^«M^}fT 

— ISSC (1) T^^n§N-7^-DL-I'J^P-3-fIt'J>ML 

$T0~8 OtX $?£b<te2 0~6 0X:mm*V$>% o tfffBTv-^— If TT^/J 
0Sfli£) S«fflt5*^ bV>JRffi»fl«4 3 0~4 5*Cg£TfcS. 
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Hti*feU>fc**bT0. 0 0 1~0. 3tiffl^ £F£b<«0. 0 5~0. 
S (N-T^;i/-D-XUXn-3- S^-fe U > * fc 

mm. t - )ym ©tt (ci-c4) tj^jh^tjh 

JPtK4W» bfc i # tett, ^g&N - T ->;Wfc£±fH i ^ifctigiTiffi b 
<fcfc> (l)x (2)> (3) *><ktf (4) fc«fcoT, M5|BKb^<Z)« 

m.JM<Di N-t-^h^>M^x;WD-x'Jxn-3-^ t 

rfV nh 2 miX f{S hn^o^ 21 ^^ HN^O 
^^Y^COOH ^^*"COOH ^^^COOH 
OH OH OH 

(A) (B) (C)' U 

flSSlS^ HN^O^ 4 ™^. NH 2 %5Xjl^ HN^O 

OH 

(F) 
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±fBKJ&IH3; (1) te> & (A) ODL-X'JXD-3-7x^Vt'J>& 
T-fe^;Wbi"5^1X@, OV*T5£ (B) ©N-7W-DL-X'JXn- 
3 - 7 x x;Hz U > £ L - T S J T 9 -if «k D ^Fffl £inzK# 
^i£*re©*ftffi^fcJ:DSW<&5C (C) '©N-T-fe^-D-x 
U^D-3-7x-M'J>^l2ia $6fcI3IiTttS: (C)'© 

t)^M7K^S7cb, 5£ (D) ' (DN-Ti2^;V-D-XiJXn-3-^^D^ 
v-;i/irU>*#, ^>ViT^4X5gT«^ (D) '0N-7W-D-XUX 
n-3-^^n^->;i/iiU>-^^#©3»fc«J:OiP7X^0b, ^ (E) <£> 
D-xUXD-3-^n'\^;VirU>«r#, S£K:, ISlSTtt^ (E) 
©D-XU7D- 3 -^^O^v-^izU >£S?- t -y^VS^jl/^-b 
CiDBocftbS (F) ©N-t-7*b^>M«-D-X'JXD-3 

ft* ±mKJfcm : & (1) ^2Igfc^^ (C) '©N-Xiz^-D- 
xUxn-3-:7xx;HrU>£#££T<2X@£m\ ^-co^ ftStifcN- 
Xir^ - D-xUXn~3-7x x;Mr U > S3Sl»^fc «k V Jn*$W* *ff V> , 
TIBKJ&B^ (2) K&ttS^ (G) ©D-X'JXD- 3 -7xz;vtij 

*©«CDXeW:TI3RjfeBI^ (2) fc^bfcX5|ST5£ (F) ©N-t-7* 
h+^M-JV-D-XiJ^D - 3 -i/^DA^^t'J ^SMisbTfect 



11 



WO 2004/024934 PCT/JP2003/011390 



(\ ft* ^ X ffS HN^O^i^p, NH 2 

^^Y'xooh ^^v^cooh ^*S: cooh 

OH OH OH 

(A) . (B) I (G) 

j3Ig ^ HN^O ^ 4X f f^l H w ° 

'^S^COOH ^^V^COOH 
OH OH 

W SJS®^ (2) 



y-fe^;Wtrr&m i i*§, o^TS (b) ©N-7tfjl/-DL-xUxn- 

J&$t£|S$c3cU o£ (G) ©D-I'JXn-3-7x^MU>r#^2m 
$^}I^3IST}^ (G) OD-XUXD- 3 -7i^l/t>J t - 

■^^Vv 5 ^;^^— Hc^OBo c-fbtoS; (H) CDN-t-^h^Mfc. 
JV-D-IUXD- 3 -^oi-Jl'-feU >§#OV^T^4X@Tt« (H) <DN 

#-^>^£D^M7MijE^u 5£ (f) on- t -:/b3r->#;v^n^-D 

-XUXD-3-->^o^^;i/i2:U>^MM-r^^T^^ e cc- 
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m oh 

(I) CD) ' 



^ A. A ^ r > HN" 

^ COOH 

OH ^ Y ^COOH 

(E) OH 
(3) (P) 



-fcURSW* (3) ». « (I) ®N-T^-DL-xUXD-3-v 
T^-^n w D " 3 ~ ' J IS, 3 6 on 2 xs 

W^OOH ^-V^OOOH W^OOOH 

RJfc^iS: (4) 



iKEKKS (4) li. £ (I) ON-r-fe^-DL-x.J^t.-8-s, 
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®&.ZtE.J&mm&ft&\s> 5£ (E) OD-xU7n-3-^n^'>;VtU 
>§§§iim S5l32IgTIK (E) 

^^;V*feU>S^-t-^;v$?*;VaJ?±-McJ:0Boc-fbb3S (F) © 
N- t - ^h^r^Mxjl/-D-X'J^Q-3 — D-M^Hry 

ft&IBKj£Bl5fc (l) fcov^T^W^BJT^o 
ffiHBKJ£Bl5£ (1) ©5*; (A) ODL-XU7D - 3 - 7xx;H:'J >tt^ 
©<fc3lcLTSIi«-e£*. (5?^— • Or? • T*V%> • d"=:# 

;V • VIMTtV (J. Am. Chem, Soc.) 1953, 75, 238., 
1 9 5 3, 7 5, 8 9.) KlfBtt©^lCj:0, ^)V^>"M Jl^r±^— hft 
& X5P;i^ >"M ;p:fr3r W 5. J T-fe-^- h §lT^tl$/t =7^0 h,- ts — 3i? 
> k: «fc D &tt*fc3ffi»7G L# £> nfe DL-i'J7D-3-7x x;Hz: y >x^;v 

XTheodor W. Green)!, ^WrZ'rJ? • :/--f > • 

Mx^-»t'>X("Protective Group in Or 
ganic Synthesis")] (i?a-> #>f l J — T>V- D->X 
(John Willey & Sons) fcBJK, (1981)) ©550 

MB&Kj&m^ (i) oi i igt^^syt^Mfi-^^^ti Dff 

5 fcfc&fc*, -fe^-KT ^yy zl- ^y — > (The odo 

r W. Green)!, r^Dr^f^ ^ • ^V-7° • ^ > • t-^Xy^ • 
VVt^X ("Protect ive Group in Organic S 
ynthesis")j (^-> #wy — T>H it >X (John Wi 
lley & S on s) ffiJK, (1 9. 8 1)) ©5 5 0^£> 5 6 3WzW,Wi. 

t£nT\,*z>&*>fc£u<D&&iytmvf%tiz>. Ttztitt (a) ©DL-xy* 
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U^^7kI»*rai^fc«rFrsJitK:J:D, @6*j£-r&5£ (B) ©n-t 

W-DL-XU X D - 3 - 7xZJ|/t U >£#3 Z. ttfm&Zo 
ItlBSJSEI^; (1) ©»2XSte^Vt*m*5W!l»*fcbT»^ (B) Ttk 

nL-75;7'>7- t?^^f^21t^T#Sc £©#*&JBV^S (B) 

n& N - T"fe^;i/- DL-XUXO-3 - 7x-;!/t U > ttftbafrft 
mtZts 5£ (C) 'ON-Jt^-D-XiJ^O - 3 - 7x-MU >&# 

zL(DiU7mmmm, mfmtr^—M rr^vj m&&) &m\*\ *»w© 

U7D-3-7xXJVt'J>SpH4-l 0, fftL<ftpH6~l OCiS 

i/fe7K»ae*fc«»«»?K^«R»-rs^»»u, * (b) ©N-x-t^v-D 

L-XUXD-3-7xXMU>fcftTi*^f b<«0. 0 0 1-0. 
3ftMf£\ £?£L<«0. 01 — 0. 2fiBft!l€'$|fttaU 0-80^2? 

$i<«2 o-6 ox;^MW?&z-£\z£iQKjBzmffiti<®z>o Rmzmiz 

l^fW-^BP^^T-r^o ^^T-T^^T©^, Kj«£pH6-10 
±IH©7K?«<hUTte}» y>BH£©#£BL flttt* ^X>SH£©^ 

;k t -^/-;w©$n#T;i/xi— x-^;k fb7tHD7 
^^>©£n#x-^;i^ML ^>if>, h;i/x>^©^#^<b 

T-feh>, ^^;PX^;i/erh>, $>X^;Hrb b>»» 
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fr^c^T^s. fet^^B^b^li rffH^b#m^i 5 [I l]j (*,# 
^^tttB^ 1 9 7 7^) ©3 3 33S7>64 4 8^fam£nT^3£5& 

mjuZft? tsmtTtt (D) ' ©N-Tir^;i/-D-xUXn-3-->^a 
^~>;VirU >^#^>^t^fcB*§o $£>fcj£ (D) ' ©N-T-fe^;V-D-x 

(e) £#3fc&©mgfr{b^#n?&£o 

ff-5Jl<t^T^^>o tctXlt, ir^KT ^'Ja- ^U-> (Theod 
or W. Green)!, IVn^^ ^ • PA^Zf • -f > • & ' 

i/>t^>7 ("P r o t e c t i v e Group in Organic S 
ynthesis")] (va-> #-fU— T>r t t>X (John Wi 
1 1 e y & Sons) ffiJK, (1981)) ©550 6 5 6 3 KIB*fe£ 

nxv^j;"5^#a©^^tf e»n^o -r^fr-fess (d) '©N-r-fc^v- 

D-xUXP- 3 — >^D^->jl/t'J JKWfcfflv>5n*»8Sfc: 
§^ (E) ©D - X 'J 7 D - 3 - 5/^ n A^^l/t U >5#5 u 

itftiBSJOTsS; (l) ©i5i@fcfelt§N- t - ^f^Mbtt-fi^S 
tCcfcDffS fct^L«, iZ^FT ^'Ja- ^U-> (Th 

eodor W. Green) l> rypr^T'f • &)V—Zf m 'i > • 3r—ft 
~ vy /7 . ^>i^^x ("P rotective Group in Organ 
ic Synthesis")] (^a-> T>r ? tr>X(Joh 

n Willey & Sons) BE (1981)) ©5 0 3^5549 
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&fcmt£^z>zLt\z&v, smtTtt (F) oN-t-yh^>*j^n;i/ 

Mf3S0EI^; (2) \z&fttt (B) 0N-7W-DL-X1J7D-3- 

tot, ss2fiHg^ft©ffefc:o^xiiwrs. 

fuf3£OT5£ (2) ©»2XST«Wa*tl«ilP*4H!l»*fcL/Ttt, N-T 
W-D-X>JXD-3-7x-JVt>J XDN-T-fe^;V3£*a^»fcJn* 

T^nsN-yt^v-DL-xUxn - 3-^xn;i/-kU>^^rin7K^ 

X'J^D-3- 7ixM U >&Rfc=£U i^Sfc^CTTO«RrXSJS»«IE^ 
Bfc*-r5Cl£fc<fc*K 5$ (G) OD-xiJxn-3-7x-MU 

tfHBKJftEl5£ (2) (D»3I8IC*^5N - t - ^h*'>fttt, IfflfEEJfcEl 

5£ (i) ©^sxsx^bfe^icitjfffen^ swt-rss: (H) <DN— t 
-^b^^Mx;v-D-x>J^n-3-7i ~;Hz U > S# 3 d £ 

oig3xeTf^ufc^K: < fcDfft>n, swt-rsa; cf) ©N-t-^h+ 
wibsj^bis: (3) te^x, Mtfcmzmwtz* 
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t&tBSJMzS (3) ©3; (I) ©D L - X U 7 n - 3 ->^7 D A^yJl/t U 

7;*U#> • • VIMTtV (J. Am. Chem. Soc.) 195 

3, 75, 238., 1953, 75, 89.) fcBffc©#«tK:«k Y) , X^-JK 

£ A 9 A - # — # >fc J: D JgftftTKSHSTc bT# & tifcD L-x'J7n- 3 

-3-7^x;HrU>#So ar6fcc:n*«9E»SH^ (D ©fg l X5g£[ig 
^©^K^DX-fc^WfcU SJIBKiKES; (1) ©*3I8tB«CDS?1> 
A-*-tf>fcckDJ^aK*«7n*r SH^fcckD, eWfcTSsX; (I) ODL 

ttflB^iaS; (3) <DBlX©^^tj-^J07jc^f^ibT«N-Tiz:^;i/ 
-L-X'JXD-3-^D^>M'J >©T^SS31^KltClD7K^HI|-r 
§ L - X S / T */ 5 -if S^Vf £ H § 0 grg£Ht tbT^ T 

^v^s: (i) -p^nsN-ytf^-DL-xy^n - 3 -e^n^^ 

;p-feU >£^5n7R#&U N-7WJV-D-XU7D-3 -^^n^v- 
(D) ' on — 7t^-D-x'J x a - 3 - a^v-jvt: u 21 1 

mm**. 

^4x@T^bfc^^j:Df : f^n. awt-rass (e) ©d-xuxd-3 

t&iB£j&Eli£ (3) ©I3Iifc^^t5N- t t&IBRJSEI 
5£ (1) ©»5XSi:l^«l©^fc«fcD, B^t-rsSC (F) ©N-t-:7> 

3f v-* ;w^x;v -D-xuxa-3-y^n ^ u > 5 n t #*ffi 5fe 

<g>o 



18 



WO 2004/024934 



PCT/JP2003/011390 



MIB^EIS: (4) ©i£ (I) (DN-T-fe^P-DL-xUXO- 3 

n^vov-feu MlB^m^ (3) <Dm-?l&m.vttmz&r)mz>z\t 

tJIBH^El^; (4) (DWilX.miz&ttZX.X^JVlinTkfrmBmhVTteD- 

T5yT->^~if^#frf^>^<h^-c#> ^n^ffiv^ ^ (i) 7?^$n^>N- 

^«tfSJ«^£l&*U l£ (E) ©D-lU^n-3-^DA^jl/ 

±iB<z)^sn7K^0«> ^tB^m^ (i) <Dm2xmtmm\zftoz\}itf 

MIBRjSElS: (4) 0Dfg2XfIki:fetf£N- t -^b^Mfcteu itufBSJOT 

(i) <om5j:m\zmm<Djjmz£K)ft-t>n, smt-?z>3: (f) <dn-i 

t'J>^b<^©Bo cMffl^TWOO 1/4 0 2 2 7(DmMM4 5, 4 

£tf> mmmiz£K>^w<D^&zt£ zizwv<m>w-tz>-tiK *mmumm 
mz£r)v&m$nz>%<D-c\zm*o m^%\tmm%^To 

#%M 1 

N-7W-DL-X'J^D-3-7x-Jl/t'J> (i£ (B)) (DUtB. 
DL-xUXn-3-7x-;i/tU >i?JI/X7tJH 1. 0 g&7K3 Om 

wzmmv, 4ox:\ztam.vr^ 0 1 o%7mK>j-bvv&frmm.4 2mi&mT 



19 



WO 2004/024934 



PCT/JP2003/011390 



**IW4. 6gtlN-*«^hy!>A*)t«ftpH10~13, 1 0<C 

»U B«X^tn-^>oa^([ (Slx^:n-^>=i9 . 7) 

^-DL-X'JXD-3-7x-M'J>® (B)) 5. 7 9g*#&, 
'H-NMR (2 0 0MHz, CD.OD : 7. 42-7. 2 8 (m, 5H), 
54. 97 (d, 1H) 54. 76 (d, 1 H) 61. 86 (s, 3H) 

USSM 1 

N-7t^-D-xU^n-3-7i-M'J> (55 (C) ') <z>«g& 

N-7W-DL-lU7D-3-7x-M-J> ( B )) 2. 23g 
fc7jci 0 0ml «lPAmiLT>*nr*fcTDH8teiniEU 

rrvyj, 5»x>if-f Aiw^aa) 2 0 oms*an*3 7«c± stirxe 

b«> lNH»**«fc«fct>pH3fcU *»*Jnjti»x^fcj:t)M,Hj 

(C) ') 0. 9g^#fe t 
'H — NMR (2 0 0MHz, CD 3 OD : (5 4. 6 8 (d, I H), (5 3. 4 9 
(dd, ih), (5 2. 0 3 (s, 3H), «5 1 . 9 9-0. 9 4 (m, 1 1 H) 

(1) N-7t^-D-I>J^n-3-^n^>;Vt'J> (5$ (D) ') 
©Mai 



20 



WO 2004/024934 

PCT/JP2003/011390 



(O ') 0. 9g**#/-;p2 0mlfc**U6*Di>»>A-*_:* > « B 
D-IUW-^D^t^ « (D) •) 1. Ogm. 



(2) D-X.JXD-3-^n^->^.j > (a (E)) 
N-m*-D-x.j^-3-^BA^l,t 1J > « (D) ') 1 

*. «sbe««u »6htaaft*4 0mi *jn*. 2 8»r> t - r * KJ;t) 
ph 7 1 Lx&sistfrajs-a-js:. #6n&igftsitiab D -i y x n- 3 - -> 

?n^->,H:'j>(a (£)) 0. 4 6gS», 

(3) N- t-7h***** = *_ D _ 8 _ XIJXD 
> (F)) ©ffig 

a (E)) 0 _ 46g£7Kl0m 
1 KHU *«<tn.J*AO. 1 1 oCKTfcJMJLJfc. 

H-NMR (2 0 0MHz, CD.OD : fl4 . 33 (d, 1H), « 8 72 
1H) ' 05 (s ' 9 H>. 6 2. 0 7-0.. 94 On. 1 1 H) 

»**«bt*±b-« < 2 > ^*ft 5N - T ^_^ tt _ xlJXD 



21 



WO 2004/024934 _ 

*~ " PCT/JP2003/011390 



22 



WO 2004/024934 



PCT/JP2003/011390 

w <d ^ m 



i. -teS; (i) 



HN 




R a 

OH 



(1) 
COOH 



Tw4ft*N-7^-DL-HJ7D-3-lHtij>fc, N-T^-L 

-x u x □ - 3 u >^M^«jfcjn7K^0-r^ti^^wT^ l - r $ / 

HN 




"COOH 

OH 



(s* (2) r p a; (d inDs^^r.) 

3 . r i & ^ l 5 oTM/^jm-c&zm&mn i sifc:gB«©sgjg 

4. R,^TW^T*«il3*aW35|lCB«CDtt»tfe. 



23 



WO 2004/024934 

PCT/JP2003/011390 



5. -*£5£ (1) 



HN 




R 2 

OH 



(1) 
COOH 



^$tX§N-7'>;i/-DL-XUXD-3-«i|-feU>^ N-T>-;j/-D 
-xuxn-3 u >S*Rttfcin**H!rr SIB* fc*rr* d - y 5 y 




(5£ (3) <K R2«^^x;i/S%L<^>^n^^;i/S^»*"r§ 8 ) 

n& d - x u x d - 3 - m.wt y > oses^fe. 

>JiC^K:«fc D«&£n£j*&jgc l l 5 ©y;i/# y^ JHx»/\ny>iif 



24 



WO 2004/024934 




PCT/JP2003/011390 



•fcTSEiS (C) : 




(C) Rjtt, T->;i/S^fo) 
-^>^J;0^M7jc^S7nbTTIB^ (D) : 




OH 



(D) 4>> R|fcJU 5£ (C) trnvMi**^?*) 
t±ia^: (d) ^^K^-r^Jiai^^iit^t-^, TiBiS; (e) : 




25 



WO 2004/024934 



PCT/JP2003/011390 



a (G) : 




-htiDBo cYbUTTfBS: (H) : 




OH 



Mtt§, TfB:£ (F) : 



26 



WO 2004/024934 



PCT/JP2003/011390 




OH 



1 1 . TSB5S; (D) ' : 




OH 



27 



INTERNATIONAL SEARCH REPORT 




International application No. 

PCT/JP03/11390 



A. CLASSIFICATION OF SUBJECT MATTER 1 
Int. CI 7 C12P41/00, C07C227/30, 227/20, 229/258, 269/06, 271/22, 
233/47 


According to International Patent Classification (IPQ or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C12P41/00, C07C227/30, 227/20, 229/258, 269/06, 271/22, 
233/47 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA/REGISTRY/BIOS I S/WPIDS /MEDLINE (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


. Hirozumi INOUE et al., "A New Enantioselective 
Synthesis of (2R, 3S) -3- (4-Methoxyphenl) glycidic 
Ester via the Enzymatic Hydrolysis of erythro-N- 
Acetyl-p- (4-methoxyphenyl) serine", Chemical & 
Pharmaceutical Bulletin, 1993, Vol. 41 (9), pages 
1521 to 1523; full text 


1-8 


A 


Soloshonok V.A. et al., "Asymmetric of 
organoelement analogs of natural compounds. 
III. Biocatalytic method forthe preparation of 
homochiral f luorine-substitueted (R)- and (S)- 
phenylanines and (S,R)- and (R, S) -phynylserines . " , 
Bioorganicheskaya Khimiya, 1993, Vol. 19(4), 
pages 478 to 483; full text 


1-8 


| X | Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L w document which may throw doubts on priority c!aim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

U QT document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
05 December, 2003 (05.12.03) 


Date of mailing of the international search report 

24 December, 2003 (24.12.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 


Telephone No. 





Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Inteirranon 



Intertranonal application No. 

PCT/JP03/11390 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No* 



EP 141613 Al (ZAIDAN HOJIN BISEIBUTSU KAGAKU 

KENNKYU KAI) , 

01 June, 1985 (01.06.85) , 

Claims; examples 

& JP 60-98995 A & US 4699879 A 

JP 55-42534 A (Sanraku-Ocean Co., Ltd.), 
25 March, 1980 (25.03.80), 
Claims; examples 
(Family: none) 

JP 6-165693 A (Denki Kagaku Kogyo Kabushiki 
Kaisha) , 

14 June, 1994 (14.06.94), 
Claims; examples 
(Family: none) 

JP 2-207793 A (Denki Kagaku Kogyo Kabushiki 
Kaisha) , 

17 August, 1990 (17.08.90), 
Claims; examples 
(Family: none) 

JP 4-257536 A (Sumitomo Chemical Co., Ltd.), 
11 September, 1992 (11.09.92), 
Claims; examples 
(Family: none) 



1-8 



5-8 



5-9 



9-11 



9-11 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



S&ttiBiS-^^r C T/ JP0 3/1 1390 



a. mwtofc-rzft&cofrm (ammfHm (ipc) ) 

Int. CI 7 C12P41/00, C07C227/30, 227/20, 229/28, 269/06, 271/22, 233/47 



W*«r1Tofc*/MR»» (BMWiFd« (IPC) ) 

Int. C1 T C12P41/00, C07C227/30, 227/20, 229/28, 269/06, 27 1/22, 233/47 



CA/REGISTRY/BIOSIS/WPIDS/MEDLINE (STN) 











A 


Hirozumi INOUE et al. "A New Enantioselective Synthesis of 
(2R, 3S)-3-(4-Methoxyphenyl)glycidic Ester via the Enzymatic 
Hydrolysis of erythro-N-Acetyl- 0 ~ (4-methoxyphenyl) serine" 
Chemiacl & Pharmaceutical Bulletin, 1993, Vol. 41(9), p. 1521-1523, 


1- 


-8 


A 


Soloshonok V. A. et al. "Asymmetric of organoelement analogs of 
natural compounds. III. Biocatalytic method forthe preparation of 
homochiral fluorine-substituted (R)- and (S) -phenylalanines and 
(S, R)- and (R, S)-phenylserines. * 

Bioorganicheskaya Khimiya, 1993, Vol. 19(4), p. 478-483, 


1- 


-8 



0 c«©a*icfexttaJ5ii*s*tTv>5 0 □ ^fvf7r^y -\zm-rz®im&&mo 



roj ngBKJ:5W^ <£M, SAUK 



r&j p-^ryh7 7 5 y-5tifflt 



EHBWPiaESr^T UfcB 

0 5. 12. 0 3 


lll&flS#ft£r©f§i£B 24. 1 2.0 3 


BWOTW? (I SA/J P) 
TO#-§-l 0 0-8 9 1 5 


WW**'* (*ilE©;fc5J$*) 

« m m m * v0v 

03-3581-1101 ? 


x 4N 


9 4 5 1 


/ 

^ 3 4 8 8 



««PCT/ISA/2 10 (f2^) (1 9 9 8^7^) 



c (Wzlt) . 
A 



lgfS^Olf lf (ZAIDAN H ° JIN BISEIBUTSU KAGAKU KENNKYU KAI) 

& JP 60-98995 A & US 4699879_A 

JP 55-425 

(7r 5 1 



'CT/JP0 3/1 1 3 9 0 



tfc) 1980.03.25, 



«KPCT/ISV2 10 (*2^-yo«. t) ( 1 9 9 8¥7 ^) 



1-8 



5-8 



5-9 



9-11 



9-11 



